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Feed is often cited as a major constraint to livestock 
intensification in developing countries. In addressing this 
constraint through the breeding of more productive forage 
varieties, scientists’ starting point is the diversity of forage 
species held in the world’s plant genebanks. 
The forage collection maintained by ILRI, for example, 
contains germplasm from around 19,000 plant populations 
representing over 1,400 forage species, including grasses, 
legumes and fodder trees, many of which are under threat 
in the wild from land use changes and over-grazing. ILRI’s 
forage collection is providing scientists with the genetic 
material to develop climate-smart, high yielding and disease 
tolerant varieties that will have a key role in Africa’s farming 
future.
Context
The estimated doubling of demand for meat and milk 
in developing countries in the next two decades offers 
significant opportunities for livestock keepers to increase 
their incomes. However, the availability of quality forage 
and livestock feed remains an important constraint to 
increasing livestock productivity, particularly during the dry 
season. 
 
Did you know? 
• The ILRI forage genebank includes plant materials 
from 149 countries
• Most of the cultivated forage grasses originated in 
the extensive grasslands and rangelands of sub-
Saharan Africa
• The cultivated forage legumes originated from 
different regions, with many from Latin America, 
Europe and Asia and few from sub-Saharan Africa
• Improved forages are needed to support 
sustainable intensification to meet global demand 
for milk and meat.
• Forage diversity will provide the material needed 
for breeding new forage varieties adapted to 
changing climates.
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Compared to some other sources of feed, including many 
crop residues, forage species have valuable benefits, both to 
livestock and farming systems. Forage legumes, for example, 
are high in nitrogen, making them both a nutritious feed 
and a source of soil fertility. Many forage species can also 
be grown on marginal land that is not able to support 
crop production, turning a wasted resource into an asset. 
By 2013, there were an estimated 118 million ha planted 
with improved forages worldwide, with 100 million planted 
to Brachiaria, an important pasture grass, in Brazil alone. 
Brachiaria cultivar ‘Marandu’ remains the most sought 
after forage grass and is being adopted at the rate of 
about 100,000 ha per year worldwide. Napier grass, the 
most common forage in sub-Saharan Africa, is used by an 
estimated 4 million smallholder farmers in East Africa.  
However, despite these successes, and the potential 
benefits offered by forage crops, most livestock in Africa 
continue to be fed on food crop residues and unimproved 
pastures that are deficient in many important nutrients. 
Production of superior forages is often limited by poor 
knowledge of their benefits and their management, and 
seeds of improved forages are rarely available to farmers at 
local level. 
In addressing such challenges, a key role for plant science 
is the development of improved forage species that can 
resist current disease threats and thrive in the face of 
climate change. This work depends on breeders being 
able to access a wide genetic diversity in forage species, 
yet currently, wild plant diversity in Africa’s grasslands is 
being eroded, both through development and overgrazing. 
As a result, genebanks have become an essential resource 
to conserve threatened forage diversity and provide the 
building blocks for new, improved forage cultivars.
Strength in diversity
First established in 1983 by ILCA, ILRI’s collection of native 
forage grasses, legumes and fodder trees is one of the most 
diverse of its kind in the world. The collection now includes 
nearly 19,000 accessions (unique plant types, based on 
their DNA) from over 1,400 species, and forms the world’s 
major collection of African grasses and tropical highland 
forages. Through analysis of plant materials provided by the 
forage collection, scientists have identified plant genotypes 
that meet the specific demands of a wide range of 
environments and farming systems. This includes selection 
and breeding new forage plants that have the potential to 
alleviate constraints suffered by millions of smallholder 
farmers, notably the poor availability of high quality feed 
and seasonal feed shortages. 
Over the last 30 years, ILRI has distributed over 35,000 
samples of seeds to plant scientists in 111 countries (see 
Map 1) for forage research and development. To confirm 
the status of the collection as a global public good and 
ensure continued availability, in October 2006, ILRI signed 
an agreement under the International Treaty on Plant 
Genetic Resources for Food and Agriculture. Under this 
agreement, the Institute claims no ownership or intellectual 
property rights over the germplasm. All material is 
distributed under a Standard Material Transfer Agreement 
which requires recipients to accept the same conditions.
Information on forages maintained at ILRI
Fodder trees     3,453
Forage grasses     4,406
Herbaceous legumes   10,549
Other forage species       269
Total     18,677
Dairy farmers benefit from superior 
Napier grass
Napier grass is the most important fodder crop in Kenya, 
due to its wide adaptation to different regions, high yield 
and ease of propagation and management. The fodder 
crop constitutes between 40-80% of the forage for more 
than 0.6 million smallholder dairy farms. In recent years, 
however, yields of Napier grass have been severely af-
fected by two major disease threats. The first of these, 
head smut disease, turns the leafy plants into thin, shriv-
elled stems and reduces yields by 25-46%. Controlling 
head smut using fungicides is possible, but beyond the 
means of most farmers. In seeking an affordable solution, 
the Kenya Agricultural Research Institute (KARI), now 
the Kenya Agriculture and Livestock Research Organisa-
tion (KALRO) obtained germplasm from the ILRI forage 
collection, which contains 60 different types of Napier 
grass, and used it to develop two smut-resistant Napier 
varieties.
Kakamega I (KK I) and Kakamega II (KK II) performed 
well in farmers’ fields and, in 2004/5, cuttings were dis-
tributed to over 10,000 smallholder farmers. While not 
quite as productive as the best Napier varieties, KK I and 
KK II have proved popular in smut prone areas: by 2007, 
13% of farmers were using KK I for zero grazing systems. 
However, the chance of head smut resistance breaking 
down in these new varieties is high, so KALRO is con-
tinuing to screen more materials from the ILRI genebank. 
New varieties showing tolerance to the disease have 
been disseminated to farmers, with 160,000 cuttings in 
2012 and 130,000 cuttings in 2013 given to 11 farmer 
groups. ILRI has also exchanged resistant lines with the 
Brazilian Agricultural Research Corporation (Embrapa).
The second disease, known as stunt, was also spread-
ing rapidly through the region, causing significant yield 
loss for smallholder dairy farmers in Kenya, Uganda and 
Tanzania. Again the national partners turned to the ILRI 
forage germplasm collection, and as a result, two dif-
ferent lines have been identified that have tolerance to 
stunt. The Institute has also worked with other partners 
to develop early screening tests and better management 
methods, and trained KARI scientists on screening tech-
nologies and field diagnosis of both diseases. 
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Forage for improved livestock feed
The major focus of ILRI’s own forage research is to 
evaluate forage plants for use as livestock feeds, including 
their appearance and nutritional traits, as well as resistance 
to pests and diseases. Information generated from this 
research is used to identify superior accessions, or ‘best 
bets’, for further agronomic evaluation and, ultimately, for 
adoption. ILRI also works closely with farmers to better 
understand how they value and select forages. The Institute 
also has a seed production unit, to multiply ‘best bet’ seeds, 
which are provided, together with training, to national 
seed production partners in order to boost supplies of 
improved forages. 
Managing and sharing information is central to the effective 
use of the collection. Working with CSIRO and CIAT, for 
example, the Institute has developed Tropical Forages, an 
interactive database (http://www.tropicalforages.info/). 
This includes a simple-to-use tool which allows users to 
select best bet forages for many different environments 
and farming systems, including permanent and short-term 
pastures, as well as cut-and-carry forages, hedgerows, 
green manures and ground covers. A selection module can 
be used to identify forages to test in specific areas. ILRI 
scientists have also helped to develop a knowledge sharing 
platform for managing genebanks. The Crop Genebank 
Knowledge Base (http://cropgenebank.sgrp.cgiar.org/) 
includes two major sections on forage legumes and forage 
grasses and provides references, manuals and interactive 
training modules. In addition, ILRI has developed manuals 
and provided training for scientists, technicians and farmers 
in germplasm management and seed production.
Forage for the future
A diverse forage germplasm collection is a key to any 
forage development, selection or breeding program. 
With increasing demand for feeds, rapid rates of genetic 
erosion of forage diversity in many regions, and the need 
to select new genotypes better adapted to the challenges 
of climate change, the in-trust forage collection held in 
ILRI will become even more important for future feed 
development. ILRI will continue to work on conservation 
and sustainable use of forages as a global public good and 
new opportunities in gene discovery will further enhance 
the value and use of ILRI’s collection. 
Further reading:
• Napier grass stunt and smut project: sites.google.
com/site/napiergrassdiseaseresistance
• Getting superior Napier grass to dairy farmers in 
East Africa: cgspace.cgiar.org/handle/10568/27653 
• Baltenweck, I., Jorge, A., Poole, J., Lukuyu, B., Marita, 
C. and Kinuthia, E. 2014. Assessing the uptake and 
disease impact of Napier grass in Kenya. ILRI Project 
Report. Nairobi, Kenya: ILRI.
• Jorge, A., Hanson, J., Tedla, A. and Abdena, A. 2012. 
Promoting forages for livestock feed through 
germplasm and knowledge. IN: Assefa, G., Dejene, 
M., Hanson, J., Anemut, G., Mengistu, S. and Mengistu, 
A. 2012. Forage seed research and development in 
Ethiopia. Addis Ababa: EIAR: 45-58.
• Jank, L., Barrios, S.C., do Valle, C.B., Simeáo, R.M., 
Alves, G.F. 2014. The value of improved pastures to 
Brazilian beef production. Crop and Pasture Science 
dx.doi.org/10.1071/CP13319
• White, DS, Peters M and Horne P 2013. Global 
impacts from improved tropical forages: A meta-
analysis revealing overlooked benefits and costs, 
evolving values and new priorities. Tropical 
Grasslands – ForrajesTropicales 1: 12−24. 
• ILRI. 2013. ILRI Forage Genebank: 30 years 1983-
2013. ILRI Project Brochure. Nairobi, Kenya: ILRI
• ILRI. 2010. The importance of genebanks: part 1. 
Video. Nairobi: ILRI http://youtu.be/3TkLR0UXQ5c
• ILRI. 2010. The importance of genebanks: part 2. 
Video. Nairobi: ILRI  http://youtu.be/6b6flE-xC-s
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